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(54) METHOD OF DISCHARGING GENERATED WATER IN FUEL CELL SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a power 
generating efficiency from being lowered by generated 
water and reduce the consumption of fuel gas. 
SOLUTION: In this method of djscb^ging-watex^ 
generated when a fuel cell 2 ge nerates a power from the 
inside of a fuel gas flow jaassaqe ^-^ a fuel cell system 
1 , the generated water is led and stored in a storage part 
13 provided under the fuel gas flow passage 3, the level 
of water in the storage part 13 is detected, and when the 
water level exceeds a preset upper limit, the generated 
water in the storage part 13 is discharged from the 
underside of the storage part 1 3. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim ll while leading and storing generation water in the reservoir section which is the 
approach of discharging the water generated at the time of a generation of electrical 
energy of a fuel cell out of reactant-gas passage, and reactant-gas passage prepared caudad 
- the water level of this reservoir section - detecting - this - the upper limit which water 
level set up beforehand - the generation water discharge approach of the fuel cell system 
which discharges the generation water of the reservoir section from the lower part when 
water level is exceeded. 

[Claim 2] the minimum which the water level of the reservoir section set up beforehand 
the generation water discharge approach of the fuel cell system according to claim 1 which 
stops discharge of the generation water of the reservoir section when less than water level. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the generation water discharge approach 

of a fuel cell system. 

[0002] 

[Description of the Prior Art] There are some which are constituted by carrying out two or 
more laminatings of the plate-like single eel constituted by the both sides of the solid-state 
polyelectrolyte film by pinching the electrode structure which comes to arrange an anode 
electrode and a cathode electrode, respectively with the separator of a pair in the thickness 
direction in a fuel cell. 

[0003] In each ** eel, the passage of fuel gas (for example, hydrogen) is established in an 
anode electrode at the whole surface of the anode side separator by which opposite 
arrangement is carried out, and the passage of oxidizer gas (for example, air containing 
oxygen) is established in the cathode electrode at the whole surface of the cathode side 
separator by which opposite arrangement is carried out. Moreover, between the separators 
with which the adjoining single eel adjoins, the passage of a cooling medium (for example, 
water) is prepared. 

[0004] And if the hydrogen which is fuel gas is supplied to the electrode reaction side of an 
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anode electrode, hydrogen will be ionized here and it will move to a cathode electrode 
through the solid-state polyelectrolyte film. The electron produced in the meantime is 
taken out by the external circuit, and is used as electrical energy of a direct current. In a 
cathode electrode, since the air which is oxidizer gas is supplied, the oxygen in a hydrogen 
ion, an electron, and air reacts, and water is generated. 

[0005] Although this generation water is mainly generated in the oxidizer gas passageway 
in a fuel cell, it is generated also in fuel gas passage. Since there is a possibility that the 
generation of electrical energy in the stagnation part may be checked, and generating 
efficiency may fall when generation water piles up in an oxidizer gas passageway and fuel 
gas passage, generation water is periodically discharged out of the gas passageway in a 
fuel cell if needed. 

[0006] Conventionally, when this electrical-potential-difference value fell below to a 
predetermined threshold based on the electrical-potential-difference value outputted from 
an electrical-potential-difference measurement means by which such a discharge activity 
of generation water has been arranged for every single eel of a fuel cell, in the oxidizer gas 
passageway, discharging generation water (purge) was performed by supplying fuel gas for 
oxidizer gas by the large flow rate in fuel gas passage, respectively. That is, when the 
electrical-potential-difference value which a single eel generates fell, generation water 
could remain to a part of gas passageway, it could judge that it was because the generation 
of electrical energy in the field is checked, and it was supposed that generation water is 
purged based on an electrical-potential-difference value. 
[0007] 

[Problem(s) to be Solved by the Invention] However, if it is purging generation water based 
on the electrical-potential-difference value of a single eel, in case generation water will be 
purged, the generating efficiency of a fuel cell will already have fallen and it is not 
desirable. On the other hand, although purging periodically by the timer is also considered, 
for example, without being based on the electrical-potential-difference value of a single eel, 
unnecessary purging may be performed in the condition that water is not generated, in this 
case. Moreover, it is necessary to consider that fuel gas is not discharged vainly in purging 
of the fuel gas passage using fuel gas. 

[0008] This invention aims at offering the generation water discharge approach of the fuel 
cell system which can prevent useless discharge of fuel gas while it is made in view of the 
situation mentioned above and prevents decline in the generating efficiency by generation 
water. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this 

invention has proposed the following means. While leading and storing generation water in 

the reservoir section which invention concerning claim 1 is the approach of discharging the 

water generated at the time of a generation of electrical energy of a fuel cell out of reactant 

gas passage, and reactant gas passage prepared caudad the water level of this reservoir 

section - detecting - this - the upper limit which water level set up beforehand -- when 

water level is exceeded, the 

which dief>hq r p r 0 p fim gen er 

proposed. 
- . ^> 
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[0010] According to the generation water discharge approach concerning this invention, 
the generation water generated in the fuel cell at the time of a generation of electrical 
energy of a fuel cell flows into the reservoir section in which reactant gas passage was 
established caudad, is once stored, and has water level supervised there. Since it continues 
flowing into the reservoir section, without making generation water pile up in reactant gas 
passage until the reservoir section overflows, inconvenient generating of reactant gas 
passage being partially blockaded with generation water is prevented. 
[0011] moreover, the upper limit to which the water level of the reservoir section was set 
beforehand - since the generation water of the reservoir section is discharged when water 
level is exceeded, generation water does not overflow from the reservoir section and 
reactant gas passage is not blockaded with generation water Furthermore, since the 
generation water of the reservoir section is discharged from the lower part, it will be 
prevented that the reactant gas which touches the oil level of generation water leaks 
outside with generation water collected on the reservoir section itself even if the oil level of 
generation water descends during discharge. 

[0012] the minimum to which the water level of the reservoir section set invention 
concerning claim 2 beforehand in the generation water discharge approach indicated by 
claim 1 when less than water level, the generation water discharge approach of the fuel 
cell system which stops discharge of the generation water of the reservoir section is 
proposed, according to the generation water discharge approach concerning this invention, 
generation water discharges from the reservoir section - having - a minimum - since 
generation water remains in the lower part of the reservoir section by stopping discharge 
of generation water when less than water level, it is prevented that reactant gas leaks 
outside. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained, referring to an accompanying drawing. The fuel cell system 1 which applies the 
generation water discharge approach concerning this operation gestalt possesses a fuel cell 
2, the fuel gas passage 3 which supplies fuel gas in this fuel ceD 2, and the oxidizer gas 
passageway 4 which supplies oxidizer gas, as shown in drawing 1 . 

[0014] The som c^.5 (high pressure tank) of fuel gas which ma inly supplies the fuel gas of a 
pressurization condition to said fuel gas passage 3, The latc hing valve 6 which changes the 
s upply and a halt to the fuel gas passage 3 of the fuel gas fr om this source o of fuel gas, The 
humidifier 8 which humidifies the fuel gas which flows inlet-port side stream way 3b with' 
the ejector 7 which constitutes said fuel gas passage 3 in the shape of a loop formation, and 
is made to circulate through fuel gas, and the fuel gas which flows outlet side passage 3a of 
a fuel cell 2 is formed. The supercharger 9 which incorporates and supplies oxidizing agent 
gas, the humidifier 10, and the back-pressure valve 11 are mainly formed in said oxidizing 
agent gas passageway 4. 

[0015] Moreover, drain equipment 12 is formed in the fuel gas passage 3 allotted in said 
fuel cell 2. This drain equipment 12 is formed near the outlet of the fuel gas passage 3 of 
the fuel cell 2 interior, as shown in drawing 2 . Sign A shows the flow direction of fuel gas 
among drawing 2 . 

[0016] So that said drain equipment 12 may be expanded to drawing 3 and may be shown 
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The tank^likeje serYOir fterti o«- 4Q, Tim ^haufet port 11 pic^mud m tl*U oja£rpart of this 
reservoir Section 13, and the bu lb 15 which open and close this exhaust port l^T^tTea 
tj^pT water which measures t he water level of the water whic h collected irt the reservoir 
sectionlS possesses a sensor 16, the 1st pressure sensor 17 which detects the pressure of 
the fuel gas in the reservoir 1 section 13, &nd the 2nd pressure sensor 18 which detects the 
pressure by the side of an exhaust port. 
[0017] As shown in drawing 3 , said bulb 15 is the thing of the structure opened and closed 
by the plunger 20 which you are made to drive by the solenoid 19, and is made into the 
normally closed condition with the spring 21. It connects with a control unit 22 and, as for 
the output of a sensor 16 and pressure sensors 17 and 18, a solenoid 19 drives at least said 
water with the output from this control unit 22. 

[0018] Thus, an operation of the constituted fuel cell system 1 is explained below. In order 
to generate electricity in this fuel cell system 1, first, by turning ON an ignition switch, a 
latching valve 6 and a back-pressure valve 11 are wide opened to the 1st, and a 
supercharger 9 is started to it. The oxidizer gas by which the fuel gas 5 supplied from the 
source 5 of fuel gas was incorporated by the supercharger 9 by this in the fuel gas passage 
3 is supplied to the oxidizer gas passageway 4, respectively. Since humidifiers 8 and 10 are 
formed in the fuel gas passage 3 and the oxidizer gas passageway 4, respectively, fuel gas 
and oxidizer gas are supplied in a fuel cell 2 in the condition of having been humidified 
moderately, respectively, and a generation of electrical energy is started. 
[0019] Initiation of a generation of electrical energy starts a generation water exhaust 
stroke in the fuel cell system 1 according to the flow shown in drawing 4 . In a generation 
water exhaust stroke, it is judged [ 1st ] first whether it is in whether ignition is ON and a 
generation-of-electrical-energy condition (step Si). 

[0020] And if it is judged that it is in a generation-of-electrical-energy condition and a 
generation-of-electrical-energy condition is continued, while fuel gas and oxidizer gas will 
be consumed in the fuel gas passage 3 and the oxidizer gas passageway 4 which are 
allotted in the fuel cell 2, water is generated in such passage 3 and 4. Especially the water 
generated by the generation of electrical energy mainly collects on the oxidizer gas 
passageway 4, and generation water collected on the oxidizer gas passageway 4 permeates 
the fuel gas passage 3 in an electrolyte membrane, and it flows into it. Moreover, water 
with a humidifier is also contained in both reactant gas passage 3 and the water which 
collects in four. Thus, the generation water which collected in the fuel gas passage 3 flows 
in in the reservoir section 13 arranged down the fuel gas passage 3 of the outlet side of a 
fuel cell 2. Since the exhaust port 14 of the reservoir section 13 is closed by the bulb 15, in 
the reservoir section 13, it is stored without discharging the generation water which flowed 
in, and water level goes up gradually. 

[0021] At this time, as for the water level of the water in the reservoir section 13, at least 
water is dglgc ted continuousl y or periodically by actuati on of a sensor 16. M oreover, the 
fu el gas pressure Pi and the exhaust port pressure P2 in the reservoir sec tion 13 are 
detected by pressure sensors 1 7 and 18 continuously or periodic al, resp ectiv el y (stpp S2l_ 
Subsequently, since the open air may mix through an exhaust port 14 if the pressure 
values PI and P2 measured by pressure sensors 17 and 18 are compared (step S3), and a 
bulb 15 is opened when the pressure PI of the fuel gas in the reservoir section 13 is lower 
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than the pressure P2 by the side of an exhaust port 14, it is maintained by the condition 
that the bulb 15 was closed down. 

[0022] On the other hand, when the pressure value Pi of a pressure sensor 17 is higher 
than the pressure value P2 of a pressure sensor 18, it is judg e d whet her the water level in 
the reservoir secti on 13 by which at lea st water was detected by the se nsor 16 is more than 
gregeE^^ limit watoiU ey^L H (step S4). the water level of the 

water in thereservoir section 13 - pressure detection according to pressure sensors 17 and 
<ftS- igain wh en L judgestE at it is lower than ptfedetfer mlned threshold LH. - an d watei 1 lfeW l 
-^t hejsvater level by th e sensor 16 - detection c arries out - having (step S2) - water IpvpI ~ 
when it is judged that L isTnorfc than~predetermined threshold LH, the bulb released time 
Tl is determined (step S5). 

[0023] The bulb released time Tl is determined based on the released-time table 
(illustration abbreviation) memorized by relation with differential pressure deltaP 
(=P1-P2) in pressure sensors 17 and 18. If differential pressure deltaP can fully emit the 
water currently stored in the reservoir section 13 even if the bulb released time Tl is short 
when large, and differential pressure deltaP does not secure the bulb released time Tl for 
a long time when small, it is because discharge of generation water is not fully performed. 
[0024] moreover, the bulb released time Tl - the water level of the reservoir section 13 a 
minimum - water level - it is desirable to set it as the time amount used as LL. It is 
because the fuel gas allotted above the water surface of the reservoir section 13 can 
prevent leaking and coming out of an exhaust port 14 and can reduce useless consumption 
of fuel gas by leaving minimum water to the reservoir section 13 by disconnection of a bulb 
15, rather than discharging the water of the reservoir section 13 completely from an 
exhaust port 14. 

[0025] Then, a bulb 15 is opened wide (energizing on a bulb) (step S6), a signal is sent to a 
solenoid 19 from a control unit 22 after progress of the bulb released time Tl determined in 
step S6 (step S7) (energization stopped), and a bulb 15 is closed when a plunger 20 is 
moved by the elastic stability of a spring 21 (step S8). When it returns to step Si, it is 
judged further after that whether ignition is ON and it is judged that it is under generation 
of electrical energy, step S2-8 mentioned above are repeated. 

[0026] On the other hand, when ignition is judged to be OFF, i.e., a 
generation-of-electrical-energy idle state, in step SI The pressures Pi and P2 before and 
behind the bulb 15 of the reservoir section 13 are. detected and (step S9) measured (step 

510) , and it is contingent [ on the pressure value Pi being larger than the pressure value 
P2 ]. The bulb released time T2 is set up based on the differential pressure deltaP (step 

511) , and a bulb 15 is opened wide (step S12). And after the bulb released time T2 passes, 
(step S13) and a bulb 15 are closed (step S14), and a generation water exhaust stroke is 
completed. 

[0027] this case - the bulb released time T2 - the water level of the reservoir section 13 - a 
minimum - water level • - it is desirable to set it as the time amount used as LL or the time 
amount which the water surface attains to an exhaust port 14. While being able to prevent 
that fuel gas is discharged vainly, it is because the water frozen near this bulb 15 can be 
lost or it can stop for example, to the minimum, when left by this fuel cell system 1 in the 
low-temperature condition. 
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[0028] That is, since according to the residual water removal approach of the fuel cell 
system 1 concerning this operation gestalt the water generated in the fuel cell 2 interior is 
led to the reservoir section 13 caudad prepared in the fuel gas passage 3 and is once stored 
during the generation of electrical energy by the fuel cell 2, it is prevented that water piles 
up in the fuel gas passage 3 of the fuel cell 2 interior, moreover, the water level of the 
reservoir section 13 - L - detecting this water level - L - an upper limit " water level 
■ since generation water is discharged when LH is exceeded, it can prevent certainly that 
generation water piles up in the fuel gas passage 3 of the fuel cell 2 interior. 
[0029] Consequently, since generation water can be discharged without reducing a 
generation-of-electrical-energy electrical potential difference as compared with the 
conventional approach of detecting that the generation-of-electrical-energy electrical 
potential difference of a fuel cell 2 began to fall, and discharging generation water, 
generating efficiency can be improved. 

[0030] Furthermore, since it is interrupted that store generation water in the reservoir 
section 13, and the fuel gas which exists above the water surface is emitted by adoption of 
the drain equipment 12 discharged from the lower part of the reservoir section 13 from an 
exhaust port 14 during discharge of generation water with the generation water itself 
which exists in the reservoir section 13, useless consumption of the fuel gas under 
generation of electrical energy can be prevented. Moreover, by the bulb released times Tl 
and T2, where minimum generation water is left to the reservoir section 13, since 
discharge of generation water is ended, emission of fuel gas can be prevented certainly. 
[0031] Furthermore, since the generation water which remains on about 15 bulb can be 
pressed down to minimum by adjustment of the bulb released time T2, preventing 
emission of the fuel gas from the reservoir section 13, the amount of the water frozen even 
if it leaves it under low temperature can be lessened, and functional maintenance of the 
bulb 15 at the time of starting can be aimed at. 

[0032] In addition, although the above-mentioned operation gestalt explained the case 
where drain equipment 12 was formed only in the fuel gas passage 3, from a viewpoint of 
generating efficiency fall prevention of a fuel cell 2, and consumption reduction of fuel gas 
As shown in drawing 5 instead of what is limited to this, you may decide to perform a 
sequence equivalent to what formed the same drain equipment 23 as the above-mentioned 
operation gestalt in the humidifier 8 formed in the fuel gas passage 3, and was shown in it 
at drawing 4 . Since it can prevent that generation water blockades the fuel gas passage 3 
of the humidifier 8 interior also in a humidifier 8 according to this, it is effective in the 
ability to aim at functional maintenance of a humidifier 8, and aim at consumption 
reduction of fuel gas. 

[0033] Moreover, although there is no consumption reduction effectiveness of fuel gas, as 
shown in drawing 5 , drain equipment equivalent to the above-mentioned operation gestalt 
may be formed also in the humidifier 10 formed in the oxidizer gas passageway 4, and the 
fall of the humidification function of the humidifier 10 by the side of the oxidizer passage 4 
can be prevented in this case. 

[0034] moreover, the bulb released time determined from the differential pressure before 
and behind a bulb 15 with the above-mentioned operation gestalt " the water level of the 
reservoir section 13 - L - a minimum - water level, although the bulb 15 was wide opened 
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over the time amount of extent used as LL this - replacing with - water level - a sensor 16 
" the water level of the reservoir section 13 L a minimum - water level - it may detect 
whether it was less than LL, and you may decide to close a bulb 15 based on this detection 
result. 
[0035] 

[Effect of the Invention] This invention does the following effectiveness so so that clearly 
from the above explanation. 

(1) the water which was generated in reactant gas passage according to the generation 
water discharge approach of the fuel cell system concerning invention according to claim 1 
the reservoir section arranged caudad - leading - the water level of the reservoir section 
- detecting - an upper limit - since generation water is discharged when water level is 
exceeded, generation water can prevent piling up in reactant gas passage certainly. 
[0036] Therefore^ in the fuel cell allotted on reactant gas passage, since the generation 
water in fuel cell passage is discharged before the sag of this fuel cell occurs, the 
effectiveness that decline in the generating efficiency under generation of electrical energy 
can be prevented is done so. Moreover, it sets to other devices, such as a humidifier 
arranged on reactant gas passage, and the reactant gas passage in a device is made to 
blockade or contract with generation water, and the effectiveness that it can prevent 
beforehand that a malfunction arises is done so. 

[0037] Furthermore, when reactant gas is fuel gas especially by preparing the reservoir 
section, and storing generation water so that the water surface may be formed between 
reactant gas passage and an exhaust port, it can interrupt that fuel gas leaks and comes 
out of an exhaust port with generation water itself. Therefore, emission of the fuel gas 
under discharge of generation water is prevented, and it is effective in the ability to aim at 
consumption reduction of fuel gas. 

[0038] (2) According to the generation water discharge approach of the fuel cell system 
concerning invention according to claim 2, at the time of discharge of generation water, 
since the water surface of generation water is always maintainable between reactant gas 
passage and an exhaust port, there is effectiveness that it can prevent certainly, about 
reactant gas, especially fuel gas being revealed from an exhaust port. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the block diagram showing roughly the fuel cell system which applies the 
generation water discharge approach concerning 1 operation gestalt of this invention. 
[Drawing 2] It is the schematic diagram showing arrangement of the drain equipment of 
the fuel gas passage which applies the generation water discharge approach concerning 1 
operation gestalt of this invention. 

[Drawing 31 It is the detail drawing of the drain equipment of drawing 2 . 

[Drawing 41 It is a flow chart explaining the generation water exhaust stroke concerning 1 

operation gestalt of this invention. 

[Drawing 51 It is the block diagram showing roughly the fuel cell system which applies the 
generation water discharge approach concerning other operation gestalten of this 
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invention. 

[Description of Notations] 

1 Fuel Cell System 

2 Fuel Cell 

3 Fuel Gas Passage 
13 Reservoir Section 
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*iftB&3fctt, KU>811 2AW6tlT^«, C© 
KU>8Hl 2«, H21c^*n^J:3«c, 8tt«ft2 
rtWO*8fi^»lK3 0fflPifi«fc:E^?>tiTi''5. 1 
2«k ff9A(i* «W*x©«t*a©»m*wtTV^*. 

[0 0 1 6] t9EKU>ttBl 2tt, 03fC&*LT* 
?*i«J:$K, *>£#©B?eg|5l 3fc, KBfSgUl 3 30 

©TawcR^snftSPtupi 4t, K$mai 4«mh 

fS/<;l/^l UfSfflll 3F*3lCj@Sofc7k©7j<{ft* 

»»j^r*7ktt-fe>*i ptsgpi 3 

E***tB-r5» 1 ©E*-b>-9- 1 7 J#tiJPffliJ©E 
**«Ul'r«S2©E*-b>-9-i 8i:«J|«UT^*. 
[0 0 17] Mte/Vl/^1 5tt, MAtf. 03fC^2*l 

>^t2 0te<k9Mffl£n««jg©fc©-e&th 
>^2 1 KJ:?TimMKttfc2nTV'« 0 ffiffizkffi-fe 
y-9-1 eftJrtfEfrfe^lH 7. 1 8©fcB©«$iHS!&fi « 
2 2fc»«S4'U Kfflai£tH2 2*>6©tttfj»CJ:oT, 

[0 0 18] £<D*5lZ®l&2tirzmn.ttli'*7-L> 1 
©fWBfcouvr, WTfciftBflt^o C©Sm«7t^>X-r 
A 1 tefcVTR**fif$lctt, *f» 1 -Y 
^-S/ a VX-fy Cfcfc J; »K ig»r#6 

*5<ttraffi#i i*mku »9*e 
i&T*« cntcio, &fc#*&5 ttfc«8 



4fR2 0 0 2-3 1 34 0 3 



8g4tC«u *tt-f4ajDSt§8. 1 0#Ett€>ttTt>3© 
[0 0 19] 38«*m**lSk, MBi^fAl 

sfrSfr^WKsn* (x*y7s 1) „ 
[0020] zlx, %m#m-c&ztmmstr.. im. 

tfXHB 3 JlflMtMtfXttK 4 lct5<,>T«m#Xfc 
3. 4rtic/k«'4j««ti*. »c, n«»c£t>£i3c£n 

fc7j<«, £fc«fl^#XilHB 4 ttm3?^MUB 
3 *c«. SSftBiJ^f^iJSSS 4 (CMS o fc&dfcktf SBfflg 

WtiSSSzfctca, *0iSfgtc«}:«,7j<t,SSnSo c©£ 

SBl 3 FtyciffittiiiJo BHS8&1 3©gffflPl 4UWI/7 
1 5tJ:5THWnT^*OT. BfSgP 1 3Tteiffin 

[00 2 1] C©fc£, BrSSBl 3fc*tt**©*tttt 

P lfc,fctf}#tbPE*!P2tt, E*-fcV*l 7. 1 81c 

5 (T.x-vT'S 2) „ JCV*T, E^-feV-9-1 7. 1 81C 
<fe 5SiJS«tl?i:E^fflP 1 . P 2i>\ ttmttl {7,7- v 

7s 3) . Bfisgui 3rt©«s«**x©E*p \t\ mm 

PI 4ffla©E*P2«kO«l,>»-&»ctt, /Wl 5*08 
< ttimn 1 4*^LTnSWaA^*BTHEtt*«»*ft 

[0 0 2 2] E*>-irV-»M 7©E^lfiiP 1 A^E© 
-b v+f 1 8©E*fflP2J:5H«/>li^fctt, 
1 6»cJ:9T*Hi«nft»B»i 3rt©zkffi*WS©t 

(^f'7/SO. »®8B1 3f*9©7j<©7j<(fiL*<, fiSS 
©L*t''«LiJ:»)fi^i:WKLft«^CW:, SS, E 
a-fel/tfl 7, 1 8lCi:5E©^aife<tO : 7j<ffl-bVl7-l 

m^© U * t^fil L 1 tt±T* 5 1 ^JiSr L ft H^(c fi. A 

jirmmeifm 1 ^sss-rs af-^s 5) . 

[0 0 2 3] 7W7TBtt*»T 1 tt» »>J7ttf, E©-b> 
•9-17. 1 8(C*stt*E©gAP (=P 1 -P2) k© 



(4) 



T 1 #}S< TfeBrSSP l 3mcftW2t\X^%7k%i-ft 

>W7rm&fM7 l£S<SHSL£tttttf, 

[0 0 2 4] /<;l/^IBtt«mT 1 (is &rSg|i 1 3 

<D?J<ffl* , TPS7j<{4LL £%Z>f%Mlz®fctZ>C 

□ 1 4fre,5£££gftbLTLS5£>T'{;i;£<, ttSflS ] 
3*Cg<6RB<D7j<£$-f C fctC,fct>T\ BfSSBl 3<D7m 

<o±^icmitix\,^misxmma 1 4^p,jinai « 

[0 0 2 5] *<D&, >\)\,7\ StfHttStl 
MUD (^fv^S6) , ^T7^S 6HI*5(,>Tj&? 
Sn/i/^^SJ^KT 1 7) 
$ffl862 2*»6V Uy-f K 1 9fc«5*«2S&*l 

Its ±5BLfc*r-y:/S 2~8tff§D>gSn*. 
[0 0 2 6] Xtv7S 1 tcfcl^T, <<*f-i/a 

fcif^tctt, 9?®35l 3<D/Vl/7l 5hO&©E*)P 1. 
P2*^ttJ$nT Uf7^S9) » imZtl (Xy-y 
7S l 0) , E£<IP l*^filP2J:tJt^:tv^ci: 
fcfcfti: LT, *(DEt}g A P{ca-^t>T/^l/^ffi!B# 
RBT2*<&££ft Uf-^S 11), /^l/^l 5*<S8 

Uf'^S 1 2) „ J£LT\ 7^;l/^MSJj^f|BJ 30 
T2tf«igLfd!HC« (Xf'^S 1 3) . >W7 1 5 

[0 0 2 7] C<0if£fe, 7^l/^)a^KT2«, Jfffl 
oP 1 3 ©zkfil^TIBzktft L i fc S BSffl, fc L < « , 7K 

E^»fibni 4$T'ji-r*«ciss-rscfctf»^L 

fete, B*»£, (KD^SJfiS'XrJM tfffifitfBKtt 

[0 0 2 8] f *^«6^C^5JgmfS>'X 

«tK3<DT^(c^tt&nfcBfee5l 3fcjg<,>T-BftrS 
fSOT', &m^2rt&©&ft#Xffi&3K7joWf8g 



#^2002-313403 



[0029] mnwt&z<onuuEimTL 

ttfcfcC t%«tiiLT±)i)t7j«DSfai^?7 9fif*«D^i5£t 
IttJtSfcs 58tt«E*teT££5Ctfc<£$7j<<7)$ 

[0 0 3 0] S&K, £.l£7HZBr @gp l 3»C»@LT X 
BfSSB 1 3<D"T\SfrP>gftB*3 KU>gBl 2<D^ffltc 
it). &K*08tt*lc, PfSSPi 3F«9(c^a-r2.4fig 
TkittfcfcoT, *®7j<B©±£K#&?-5&$#xtf 

gftbpi 4*>e»tttB?n%iii:A^jg6>n^<DT% itatp 

tc, WTVMmWT 1. T2JC«fc?T, &rS6l3 1 3»C 
LfcttBTN £j**©*ttJ*B7* 

5. 

[00 3 1] 3 6IC« 7^l/7^ij»B#HT 2©SIS{C<J:-r. 
T, B?eS5l 3^P.OjlS^^X©«jtB%l55il:LOO, 7< 

7W7i 5jfi^tcsis-r%4fi!t7j<^gteiitcaiA«,ct^ 
[0032] ±iansgje.«T'«> vmnm2<o% 

UmiJX m&3 <DWC FU>«B1 2*SlJft«^ 

05{c^*n5<k?f^ iK!«jJxSfiK3fcKt76nfciD 
iSSg8fc, ±GHHJBtt£nt*0KW>ttll2 3%^ 
(7, 04(C^L7cfecOi:|n|^O->-^yx*^T-r5C 
ttcbTtav\ Ctltintf, SaSti8K*3l^Tt*fe 

^TK^infflsi 8 rtSPO«»^f^«i» 3 *?m? % c t * 
•3, flm#XoilMMiM«B«c h«<T*«{:^ 

[0033] St. mnxz<ommMiihmtiiw\ 

El 5 fc^*n5«fc 3 HHbM^fXDKB 4 tcBtTfetDffl 
ill 0«cfe±iabtt»J84:Bi9(OKb>BB*»WT«, 
A<, COWlctt, K<bliJBB4fl90tt)BH] OOiD 
BBBOfiTJftKFjh-r 5 c i: A^T-f «. 

[0034] ttz. ±ts£mmm-?i±. wi\ 

T/<*n 5*B»Lft^ Ctlfc«AT, 7j<fi-fc:Vl7- 
1 6»CJ:oT, if SSC 1 3<07j«4LA^T|5fi7jc{iiLL*T 
0oftfr5fr*t«ttU C<D^ta$S»{cS^^T7^ 

[003 5] 

( i ) i mmojtmc&mnnmi'T.T l<o 



(5) 



2 00 2-3 13 4 0 3 



©*ffl*ttlB t X , ±H*tt*H* ft * 
[0 0 3 6] Lfc#?T. RjC3ffXi«B±KB«n«llS 

$fc, EJ&#*ii![B±KB*ti*faiMWFf- 

s c t *&jrk: i»±-r 5 c t t s * ^ s as* 

[0 0 3 7] KmmWis 

fib □*> £>igft fib 5 C i: ££«£7J< i tttc «fc o T 

[0 0 3 8] (2) M#9l2IBtt08Htcfll«tt*MK 
)1fi->X7-A©4fi!c7j<gffc973ffi»CJ:n^ £fi£7j«DPfibB$ 



tc, S ft^X MSS t «f tB Q o^ra , #K£fi)c7j«D7j<l 
[0B©f85*£I8afl] 

[01] C OKH0~?tA$Sfcft«£ifr!kilU# 



[03] H2OKU>«SflDPffl0Tfe5. 
[04] CO»fl80-*«Hg®lcff*4*2k*tafT 

[0 5] C 08HOttO£^|gtcfl&£ft*$U 

*0T;&S„ 
[^©StE] 

20 2 gNrotii 

3 JftttjtfZttB 
1 3 Bf@gp 
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[02] 





[03] 




(6) 
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